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TELECOMMUNICATIONS SYSTEM 

4 

Field of the Invention 

The presCT^t invention relates to telecommumcations systems for 
communicating Short Message Service (SMS) messages to user equipment identified 
by subscriber identity numbers. 
Backp-oMTi d of the Invention 

The Short Message Service provided for communicating text messages 
between user equipment has proved to be one of the most utilised applications of the 
GSM system. Although an SMS message provides only a relatively low 
communications bandwidth, for non-real time data communications, the popularity of 
the SMS for text messaging has meant that a d^and for the SMS is likely to remain, 
even though future generation mobile radio systems may offer higher bandwidth 
communications. Thus, although future generation mobile radio systems may support 
alternative access technologies, and therefore more a convenient data communications 
facility, there will exist a requirement to deliver SMS messages to user equijpment, 
even though the user equipment may have a facility for communicating using these 
alternative access technologies. This is because SMS messages may be generated by 
SMS enabled user equipment fix>m GSM or UMTS networks. 
Summary of Invention 

According to the present invention there is provided a telecommunications 
system for communicatiiig a Short Message Service (SMS) message to a usct 
equipment iising a subscriber identity number terminating on an Internet Protocol (TP) 
network, communication being effected via the IP network using an Internet Protocol. 
Tj»9.5ys^m comprises an SMS network including a short message service centre (SM- 

^ • • 4 • 

SC), a gateway mobile switching centre (GMSC), the SMS network providing a 

communicating SMS messages, and an Internet Protocol/SMS (IP/SMS) 
gateway for communicating between the SMS network and the IP network. The 
systfem also includes a home location database for maintaimng address data identifying 
a current location of a user equipment. The gateway mobile switching centre is 
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operable in response to the SMS message received from the short message service 
centre to interrogate the home location database for an address to which the SMS 
message should be sent The home location database is. operable to provide the 
gateway mobile switching centre with an address of the IP/SMS gateway stored in the 
5 home location database in association with the subscriber identity number. The 
gateway mobile switching centre is operable to send the SMS message to the IP/SMS 
^way. The EP/SMS gateway is operable to retrieve an Intemet Protocol address 
corresponding to Ihe subscriber identity number pre-stored in an IP/SMS database 
associated with the IP/SMS gateway. The IP/SMS gateway communicates the SMS 
1 0 message to the user equipment at the retrieved IP addreiss via the IP network. 

Embodiments of the present invention provide a facility for communicating an 
SMS message to' a user equipment, when the user equipment is conununicating using 
an intranet Protocol. Although SMS messaging was originally developed within the 
Global System for Mobiles (GSM) standard, user equipment may be arranged to utilise 
15 other forms of access interface, such as a Wireless Local Area Network (WLAN), or 
an access interface that does not use radio technology, such as for example 
Asynchronous Digital Subscriber Line (ADSL) technology. As such, ^ere is a 
requirement for an SMS message to be delivered via an IP layer, when the user 
equipment is communicating via an IP network such as for example a Wireless LAN. 
20 The present invention has therefore been devised to provide a facility for 
communicating an SMS message to a user equipment, when that user equipment is 
attached to an IP networic and is flierefore acting as an IP client. To provide this 
feiciUty, embodiments of the present invention include an IP/SMS gateway vMch 
forms an interface between an SMS network for communicating SMS messages and an 
25 IP network to which the user eqxiipment is currently attached. The IP/SMS gateway is 
provided with a database (IP/SMS database) which includes an IP address of the user 
• equipment stored in association with a subscriber identifier number (MSISDN) of the 
user equipment to which the SMS message is to be commvmicated. The IP/SMS 
gateway can therefore route the SMS message, encapsulated as an IP packet to the user 
30 equipment, by retrieving the IP address fi-om the IP/SMS database using the subscriber 
identity nxmiber included with the SMS message. 
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As will be appreciated the iiser eqtdpment, which is coimected to the IP 
network, may or may not be mobile so that the term "user equipment should not 
necessarily imply that the user equipment is mobile. However, it will be appreciated 
that embodiments of the present invention find application with a mobile user 
5 equipment which roams into a coverage area of an IP network and so receives the SMS 
message via the IP network. 

According to an aspect of the present invention there is provided a. home 
location database for maintaining address data identifying a current location of a user 
equipment. The address data provides an address to which an SMS message addressed 
10 to the user equipment at . a subscriber identiiy number should be sent. The home 
. location database is arranged to provide a gateway mobile switching centre with an 
address of an IP/SMS gateway for communicating the SMS message to the. user 
equipmmt at tlie subscriber identity number, when flie user equipment is 
commvmicating via an Internet Protocol network using an Intemet Protocol (TP), 
1 5 communication bemg terminated on the IP network. 

The term home location database is intended to provide a generic expression 
which includes within its scope a home location register and a home subscriber server 

* 

which are terms more usually used with reference to second and third generation 
mobile networks. 

20 The term subscriber identity number is used to describe a generic e3q)ression 

which includes within its scope the Mobile Subscriber ISDN Number (MSISDN) 
which is the term more usually used with reference to second and third generation 
networks. 

Embodiments of the present invention provide a system for delivering SMS 
25 messages to and sending SMS messages from a user equipment which is connected via 
an IP network and has a pre-existing IP address. As part of the existing GSM/tJMTS 
standard the gateway mobile switching centre (GMSC) interrogates a home location 
database for an address to which the SMS message should be sent. The SMS message 
is generated for a particxalar subscriber identity number, which identifies a particular 
30 user equipment. Since a mobile user equipment may roam to another network, the 
home location database maintains data identifying a current location of the mobile 
including an address , of a current network to which the SMS message should be 
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forwarded. Embodiments of the present invention are arranged to provide a home 
location database with an address of an SMS/IP gateway, when a user equipment is 
attached to an IP network. Accordingly, the system is compatible with existing SMS 
messaging and message formats, whereby existing elements of a GSM or UMTS 
5 network, for example the SM-SC, the Gateway MSG, and an SMS-InterWorking MSG . 
can be utilised. Furthermore, embodiments of the present invention can provide 
flexibility in that protocols for use in transporting an SMS message between the IP 
connected user equipment and the network can be freely selected vsdthout impdsing 
any requirements with respect compatibility with the system. 
1 0 Various flirther aspects and features of the present inventions are defined in the . 

appended claims. 

Brief Description of the Drawings 

Embodiments of the present invention will now be described by way of 
example only with reference to the accompanying drawings where like parts are 
1 5 provided with corresponding reference numerals and in which: 

Figure 1 is a schematic block diagram of a system according to the 
GSM/UMTS standard for communicating SMS messages; 

Figure 2 is a schematic block diagram of a system corresponding to the system 
shown in Figure 1 , adapted to deliver an SMS message to an IP address; 
20 . Figure 3 is a flow diagram illustrating a message sequence for delivering an 

SMS message to a mobile user equipment via an IP network; and 

Figure 4 is a flow diagram illustrating a message sequence for cbmmimicating 
an SMS message originating from the mobile user equipment when acting as an IP 
client to an SMS enabled Mobile Equipment. 
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Description of the Preferred Em bodiments 

P:yfltr> p1e of an Existing fi SM/TTMTS System 

Figure 1 provides an example block diagram of a GSM/UMTS system, which 
is arranged to communicate SMS messages to user equipment at a stibscriber identity 
number. The subscriber identity number provides a unique mmiber (Mobile 

I 

Subscriber ISDN Number (MSISDN)) which identifies a user fix)m a (Universal) 
Subscriber Identity Module ((U)SIM) incorporated into the user equipment In Figure 
1, a Short Message-Service Centre (SM-SC) 1, receives and distributes SMS messages 
to user equipment via mobUe networks. The SMS messages are distributed to the user 
equipment using Ihe subscriber identity numbers provided with the SMS messages. 
The SMS messages are distributed to Gateway Mobile Switching Centres 2, 4, 6, of 
the networks w^ere flie user equipment are attached. For one example network. Figure 
1 provides an illustration of parts, which are involved in deUvering an SMS message to 
a user equipment 8. 

In the following explanation of example embodiments of the invention, it will 
be assumed that the user equipment 8 is mobUe and roams into a coverage area! of a 
wireless access communications network which is arranged to communicate data%ising 
an Internet Protocol. However, it will be ^predated that in other embodiments the 
user equipment may not be mobile, in the sense that the user equipment may be 
pemianently or semi-pennanently connected to die IP network. 

According to die GSM/UMTS architecture, the Gateway Mobile Switching 
Centre (GMSC) receives the SMS message from the Short Message-Service Centre 
(SM-SC) 1 . The SMS message generated by an Short Message Entity (SME) 3 is sent 
to the SM-SC 1 in accordance with the known standard. The SM-SC 1 forwards the 
SMS message to the GMSC 2 for the mobile network identified by the subscriber 
identity number. GMSC 2 detemiines a location of the mobile user equipment by 
interrogating a Home Location Register (HLR) 10: The HLR 10 provides an address 
of a Mobile Switching Centre (MSC) 12 or a Serving GPRS Support Node (SGSN) 14 
to which the mobile user equipment 8 is currently attached, for a GSM or a GPRS 
network respectively. The HLR maintains an address of the MSC/SGSN to which the 
SMS message should be sent The HLR therefore maintains an address of the 
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MSC/SGSN of the mobile network to which the mobile user equipmeiit is currently 
attached, the address being stored in association with the subscriber identity number of 
the mobile user equipment The GMSC therefore retrieves the address of the 
MSC/SGSN using the subscriber identity number provided with the SMS message. 
5 The SMS message is then transmitted to the mobile user eqiupment 8 in accordance 
with the GSM/UMTS standard. 

The interfaces between the GMSC and the HLR 10, the MSC 12 and the SGSN 
14 are defined in accordance with the GSMAJMTS standard and are referred to as C, E 
and Gd interfaces. 

10 The above explanation of the operation of the GSM/UMTS system of Figvire 1 

for delivering an SMS message, provides a representation of an SMS message 
communication to a mobile user equipment which is identified by its mobile subscriber 
ISDN number (MSISDN) as defined in TS 23.040 [1]. A system for delivering an 
SMS message to a mobile user equipment via other wireless access technologies such 

15 a Wireless-LAN is provided in Figure 2. 

System for Delivering SMS Messages to IP Clients 

Figure 2 provides a illustration of the GSM/UMTS shown in Figure 1, which . 
has been adapted to communicate an SMS message to a mobile user equipment which 
is currently attached to an access network ojperating in accordance with the Internet 
20 Protocol (IP). The IP network to which the mobile is attached may be a Wireless-LAN 

* 

or an ADSL network providing an IP communication layer. This may be because, for 
example, the mobile user equipment has roamed to a location where communication 
via for example a Wireless-LAN provides more favourable radio communication 
conditions than a GSM/UMTS network. Accordingly, the mobile user equipment is 
25 provided with an IP address to which an SMS message should be sent. 

The term Home Location Register as used with reference to Figure 1 is also 
referred to as a Home Subscriber Server (HSS), particularly in relation to UMTS 
networks. In order to pro\dde a generalisation of the function provided by the 

• 

HLR/HSS within a mobile radio network, the term home location database will be 
3 0 adopted with respect to the embodiment illustrated in Figure 2. 
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The embodiment of the invention shown in Figure 2 includes an 
Authentication, Authorisation and Accounting (AAA) server 20 which is provided 
with a conmiunication channel 22 to the home location database 10.1. Also shown in 
Figure 2 is an Intemet Protocol / SMS (IP/SMS) gateway 22. The IP/SMS gateway 22 
5 forms part of an IP network via which the mobile is currently attached and 
communicatmg using the Intemet Protocol. An IP/SMS database 23 is attached to the 
IP/SMS gateway 22. As will be explained shortly, the IP/SMS database 23 is arranged 
to store an IP address of the mobile user equipment when the mobile is acting as an IP 
client due to its attachment to the IP network. 

10 As illustrated, in Figvire 2, the mobile user equipment is no longer 

communicating via the GSM/UMTS network, but as shown by broken lines 24, 26 
conmiunicates via an IP network such as a Wireless-LAN. In some embodiments the 
AAA server 20 may form part of the HSS/HLR 10.1 . The AAA server also opiates tp 
authenticate the mobile user equipment to communicate using the IP network ^nd to 

1 5 authorise communication via the IP network. Following authorisation, the AAA server 
informs the home, location database that an SMS message ^ould be sent to the n;iobile 
user equipment via the IP/SMS gateway 22. Accordingly the home location database 
is arranged to include the address of the IP/SMS gateway which is storied in 
association with the subsoiber identity number. Furthennore, according to one 

20 embodiment, the AAA server may also determine the IP client address of the mobile 
user equipment and arrange for this to be stored in the IP/SMS database in association 
with the subscriber identity number of the mobile. 
nnmTniin ication of an SMS Message to an IP Client Address 

With reference to Figure 2, the system for delivering an SMS message via an 
25 IP network includes the SM-SC 1 and the GMSC 2 which operate in accordance with 
an existing network standard such as that defined in TS 23.040. There is therefore no 
proposed changes to these elements. An SMS-Inter-Working MSG (SMS-IWMSC) is 
used rather than the GMSC with reference to delivering SMS messages firom the 
mobile user equipment to the SME in a GSM/UMTS network. Figure 2 includes the 
30 IP/SMS gateway 22 to communicate between the IP chent and the GMSC/SMS- 
IWMSC. Furthermore as indicated above, an enhancement is made to the home 
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location database (HLR/HSS) in order to enable the SMS message to be routed to 
IP/SMS gateway. The enhancement of the home location database and the operations 
performed by the IP/SMS gateway to deliver an SMS message to an IP client is 
provided in the following paragraphs. The IP/SMS gateway 22 is arranged in 
5 operation: 

• to connect to the GMSC using established Mobile Application Part (MAP) 
protocols for transport of IP terminated SMS messages, appearing to the GMSC as 
an MSG or SGSN using the E or Gd reference points; 

• to connect to the SMS-IWMSC using established MAP protocols for transport of 
10 IP originated SMS messages, appearing to the SMS-IWMSC as an MSG or SGSN 

using the E or Gd reference points; 

• to communicate with the IP client using IP based protocols, maintaining the format 
and functionality of the SMS message; ' • 

• ito associate through access to the IP/SMS database, the mobile subscriber identity 
1 5 number (MSISDN) with the IP address of the terminal. 

Following receipt of the SMS message by the GMSC 2, GMSC 2 performs a 
MAP request to the home location database lO.L The MAP request is "send routing 
information for short message" as defined in TS 29.002 [2]. The request is for 
information to determine the address of the MSG or SGSN to which to route the short 

20 message. The "send routing information for short message" will normally retum the 
address of the MSG or SGSN for delivery of SMS message. In order to support 
delivery of SMS messages to the IP cUent address of the mobile, the home location 
database 10.1 is arranged to retum the address of the IP/SMS gateway 22 in the "send 
routing information for short message" for the mobile user equipment 8 which is 

25 attached to an IP network. 

« 

The home location database includes the following jfimctionality: 

• an indication that the mobile user equipment is IP coimected (e.g. an internal flag) 
for delivery of SMS ; 

• the address of the IP/SMS gateway. 

30 Thus the home location database returns the MAP address of the IP/SMS 

gateway, rather than the MSG address or SGSN address, for mobiles which are IP 
coimected for delivery of SMS messages. In some embodiments the flag indicating 
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that the mobile user equipment is communicating via an IP terminated network is set 
by the AAA server. 

The SMS message is then sent to the IP/SMS gateway by the GMSC 2, 
following the receipt of the address of the IP/SMS gateway, which has been stored in 
5 the home location database 10.1 in association with the subscriber identity number. 
The IP/SMS. gateway is arranged to deliver the SMS message via the IP network to the 
mobile user equipment at an IP address. However, in order to do so the IP/SMS 

gateway retrieves the IP address of the mobile user equipment which is stored in the 

* • 

IP/SMS database 23. In some embodiments, the IP/SMS database may be part of the 

10 HLR/HSS or an AAA server. 

According to embodiments of the invention, an SMS message destined for the 
mobile user equipment with a destination address id^tified by a mobile subscribe 
number (MSISDN) is originated by an SMS enabled Mobile Equipment (SME) and is 
sent to the SMS-Sorvice Centre 1 according to the standard (see TS 23.040), The- 

15 message sequence flow for transport of tihe IP terminated short message from the SMS 
Service Centre 1 to the mobile user equipment IP cUent address is represented by the 
flow diagram shown in Figure 3. The flow diagram shown in Figure 3 is based on the 
message sequence flow according to TS 23.040, arid maintains where poss^le the 
existing message sequences. The flow diagram shown in Figure 3 is summarised as 

20 follows: 

S.l: In Figure 3, the Short Message -Service Centre (SM-SC) forwards the 
SMS message to the GMSC (as in TS 23 .040). 

S.2: The GMSC 2 interrogates the home location database (HLR/HSS) to 
retrieve routing information "sendRoutinglnfoForShortMsg" (See TS 29.002 section 
25 23.1.2) for the mobile user equipment. Where the terminal is registered as being 
connected to an IP network, the home location database returns the MAP address of 
IP/SMS Gateway 22. 

S.4: The GMSC 2 delivers the SMS message to the IP/SMS Gatev^y xising 
protocols as if the GMSC were an MSG or SGSN accordiiig to the GSM standard in 
30 TS 23.040. 

• S.6: The IP/SMS gateway 22 interrogates the IP/SMS database 23 to 
idsatiiy an IP client address associated with the mobile user equipment 8. . 
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S.8: The IP/SMS gateway 22 delivers the SMS message to the IP client 
address using *^qprietaiy" mechanisms, e.g. SMS in IP, SMS in MMS, SMS in 
instant message. 

S.IO: The IP/SMS gateway 22 sends a delivery report back to the GMSC 
5 according to the existing standard (TS 23.040), 

S.12: The GMSC sends an SMS message delivery report to the home location 
database according to the existing standard (as in TS 23.040). 

S.14: The GMSC sends an SMS message delivery report to SM-SC according 
to the existing standard (as in TS 23.040). 
10 Commimication of an SMS Originated from an IP Client 

An SMS message may be sent from the mobile user equipment 8, via tihie IP 
network (SMS message IP originated) destined for a particular SME 3 (with a 
destination address identified by a MSISDN). In this case the SMS message is 
originated in accordance with the format defined in the GSM standard (TS 23,040) and 
15 is sent from the IP client address to the IP/SMS gateway 22 using an IP based protocol. 
A flow diagram illustrating a message sequence flow for transport of the IP originated 
short message to the SMS Service Centre 1 is provided in Figure 4. This diagram is 
based on the message sequence flow defined in the GSM standard (TS 23.040) 
maintaining where possible the existing message sequences. The flow diagram of 
20 Figure 4 is sunmiarised as follows: 

S20: The mobile user equipment 8 acting as an IP client delivers the SMS 
message, via proprietary mechanism and/or protocol to the IP/SMS gateway 22. 

S22: The IP/SMS gateway extracts the SMS message and forwards this to 
the SMS-InterWorking MSC (SMS-IWMSC) 2 using standard MAP (for example TS 
25 23.040) as if the SMS-IWMSC was an MSC or SGSN; 

S24: The SMS-IWMSC forwards the SMS message to the SMS-Switching 
Centre SMS-SC 1 (for example as specified in TS 23.040); 

S26: The SMS-Service Centre (SMS-SC) 1 sends a delivery report to the 
SMS-IWMSC (for example as specified in TS 23.040); 
30 S28: The SMS-IWMSC sends a delivery report to the IP/SMS gateway 22 

(for example as specified in TS 23.040); 
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S30: The IP/SMS gateway 22 then sends a delivery report to the mobile user 
equipment 8 using proprietary protocols. 

In order to deliver the IP originated short message, the IP/SMS gateway is 
provided with the address of the SMS-IWMSC. Correspondingly, the address of the 
5 SM-SC is required. In one example, the SM-SC address is included in the SMS 
message by the mobile xiser equipment. Alternatively,- the SMS-Service Centre 
address can be added by the mobile user equipment or it can be added by the IP/SMS 
gateway. The IP/SMS gateway could deliver the SMS message directly to the SM-SC 
if connectivity exists. 
10 Other Embodiments 

Embodiments of the present invention provide an inter-working of SMS 
messages with IP clients. The system requires substantially no modification of some 
of the existing standardised components of the GSM/UMTS network such as the SM- 
SC, GMSC or SMS-IWMSC fimctions, and requires no changes to the SMS?format. 

15 No requirement is imposed on the mobile user equipment for the support of MMS or 
IMS functionality. Some adaptation of the home location database is. required in 
accordance with CTibodiments of the invention. However, this adaptation maintaining 
backward compatibility with existing home location database functions such^as the 
HLR and the HSS. Furthermore the IP/SMS gateway provides a single network entity, 

20 which supports a choice of protocols for delivery or receipt of SMS messages to or 
fix>m IP clients and a choice of protocols for retrieval of IP address of the mobile user 
equipment 

Various further aspects and features of the present invention are defined in the 
appended claims. Various modifications can be made to tiie embodiments herein 
25 described without departing fi:om the scope of the present invention. 
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CLAIMS 

1. A telecoimnumcations system for communicating a Short Mess^e 
Service (SMS) message to a user equipment using a subscriber identity nimiber 

5 terminating on an Intemet Protocol network using an Internet Protocol (IP), tbe system 
comprising a short message service centre (SM-SC), a gateway mobile switching 
centre (GMSC) of an SMS network for conmnmicating SMS messages, an Intemet 
Protocol/SMS (IP/SMS) gateway for communicating between the SMS network and 
the IP network and a home location database ^ILR/HSS) for maintaining address data 

10 identifying a current location of a, user equipment, the gateway mobile switching 
CCTtre being operable 

in response to the SMS message received from the short message service centre 
to interrogate the home location database for an address to which the SMS message 
should be sent, the home location database being operable to provide the gateway 

15 mobile switching centre with an address of the IP/SMS gateway stored in association 
with the subscriber identity number, the gateway switching centre being operable 

to send the SMS message to the IP/SMS gateway, the IP/SMS gateway being 
operable to retrieve an Intemet Protocol address corresponding to the subscriber 
identity number stored in an IP/SMS database associated with the IP/SMS gateway, 

20 and 

to communicate the SMS message to the user equipment at the retrieved DP 
address via the IP network. 

2, A system as claimed in Claim 1, wherein the IP network includes an 
25 authentication server which is operable to determine the IP/SMS gateway address from 

the IP network via which the user equipment is communicating, and to communicate 
the IP/SMS gateway address to the home location database, the IP/SMS gateway 
address being stored in the home location database in association with the subscriber 
identity nxmiber. 

30 



( 
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3. A system as claipaed in Claim 2, wherein the authentication server is 
operable to determine the IP address of the user equipment when communicating via 
the IP network, and to communicate the IP address of the user equipment to the 
IP/SMS gateway for storing in the IP/SMS database associated with the IP/SMS 

5 gateway. 

4. A home location database for maintaining address data identifying a 
current location of a user equipment, the address data providing an address to which an 
SMS message addressed to the user equipment at a subscriber identity number should 

10 be sent, wherein the home location database is arranged to provide a gateway mobile 
switching centre vsdth an address of an IP/SMS gateway for contmiunicating the SMS 
message to the user equipment at the subscriber identity number, when the user 
equipment is commimicating via an Internet Protocol (IP) network using an Internet 
Protocol, commimication being terminated on the IP network, 

15 

5. A home location database as claimed in Claim 4, wherein the home 
location database is arranged to store for at least the subscriber identity number of the 
user equipment, a flag indicative of whether the user equipment is currentiy 
commimicating via the IP network, and if the flag is set to indicate that the user 

20 . equipment is currentiy communicating via the IP network, an address of the IP/SMS 
gateway to which SMS messages should be sent. 

6. A home location database as claimed in Claim 5, wherein the IP 
network includes an authentication server, the authentication server being operable to 

♦ ■ 

25 set the flag in the home location database to indicate whether the user equipment is 
currentiy conunimicating via the IP network. 

7. An Intemet Protocol/SMS (IP/SMS) gateway for communicating 
30 between an SMS network for communicating SMS messages to user equipment and an 

Intemet Protocol network for communicating with user equipment using an Intemet 
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Protocol (IP), communication bdng temiinated on the IP network, wherein the IP/SMS 
gateway is operable 

in response to an SMS message received from a gateway mobile switching 
centre, to retrieve an Internet Protocol address corresponding to the subscriber identity 
5 number stored in an IP/SMS database associated with the IP/SMS gateway, and 

to communicate the SMS message to the user equipment at the retrieved IP 
address via the IP network. 

8. A method of commimicating a Short Message Service (SMS) message 
10 . to a user equipment using a subscriber identity number terminating on an Internet 
Protocol (IP) network using an Internet Protocol (DP), the method comprising 

maintaining address data identifymg a current location of the xiser equipment m 

a home location database, * ^ 

receiving the SMS message at a gateway mobile switching centre (GMSC) of 
15 an SMS network for communicating the SMS message, 

providing, to the gateway mobile switching centre, from the home location 
database an address of an Internet Protocol/SMS gateway for communicatmg between 
the SMS network and the IP network, 

sending the SMS message to the IP/SMS gateway, 
20 retrieving an Internet Protocol address corresponding to the subscriber identity 

number from an IP/SMS database associated with the IP/SMS gateway, and 

commxmicating the SMS message to the user equipment at the retrieved IP 
address via the IP network. 

25 9. A method as claimed in Claim 8j the method comprising 

determining the IP address of the user equipment when communicating via the 
IP network, 

communicating the IP address of the user equipment to the IP/SMS gateway, 

and 

30 storing the IP address of the user equipment in an IP/SMS database associated 

with the IP/SMS gateway, the IP address being stored in association with the 
subscriber identity number. 
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10. A method as claimed in Claim 9, wherein the IP network includes an 

* 

authentication server which is operable to set a flag in tihie home location database to 
indicate whether the user equipment is currently communicating via the IP terminated 
network. 
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ABSTRACT 



TELECOMMUNICATIONS SYSTEM 

A telecommumcatiozis system provides a facility for commumcadng a Short 
Message Service (SMS) message to a mobile user equipment using a subscriber 
identity nxmiber when the mobile user equipment is communicating via an Internet 
Protocol network using an Internet ^Protocol (IP) communication being teraiinated on 
the IP network. The system comprises an SMS network including a Short Message 
Service Centre (SM-SC), a gateway mobile switching centre (GMSC), the SMS 
network providing a facility for communicating SMS messages, and an Internet 
Protocol/SMS (IP/SMS) gateway for conmnmicating between the SMS network and 
the IP network. The system also includes a home location database for maintaining 
address data identifying a current location of a mobile user eqviipment The gateway 
mobile switching centre is operable in response to the SMS message to interrogate the 
home location database for an address to which the SMS message should be sent The 
home location database is operable to provide the gateway mobile switching centre 
with an address of the DP/SMS gateway, which has been stored in association with the 
subscriber identity number. The gateway s\yitching centre is operable to send the SMS 
message .to the IP/SMS gateway. The IP/SMS gateway is operable to retrieve an 
Internet Protocol address corresponding to the mobile subscriber number pre-stored in 
an IP/SMS database associated with the IP/SMS gateway. . The IP/SMS gateway 
conmaunicates the SMS message to the mobile user equipment at the retrieved IP 
address via the IP network. 



[Fig No. 2] 
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